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(57)Abstract: 



PROBLEM TO BE SOLVED: To provide an electrostatic capacity detection type 
sensor capable of suppressing the electric noise occurring around electrodes and 
improving detection sensitivity through the improvement of the S-N ratio. 



(51)lnt.CI. 



SOLUTION: This gyroscope 1 is provided with a tuning fork 6 having three legs 
9, driving electrodes 4 and detecting electrodes 5 provided on both glass 
substrates 2, 3, driving feedthroughs 7 feeding drive signals to the driving 
electrodes 4, and detecting feedthroughs 8 extracting detection signals from the 
detecting electrodes 5. Detection-drive shield sections 19, detection-detection 
shield sections 20, and drive-drive shield sections 21 electrostatically shielding 
between the feedthroughs are provided respectively between the adjacent 
feedthroughs arranged as the driving feedthroughs 7 and the detecting 
feedthroughs 8. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The structure, at least one electrode for a drive which drives this 
structure, and at least one track section for a drive which supplies a driving signal 
to this electrode for a drive, At least one electrode for detection which detects the 
variation rate of said structure driven with said electrode for a drive based on 
change of electrostatic capacity, It has at least one track section for detection 
which transmits the detecting signal from this electrode for detection. Between 
said electrode for a drive, and said electrode for detection, or between said track 
section for a drive, and said track section for detection The electrostatic-capacity 
detection mold sensor characterized by preparing the covered member which 
covers between inter-electrode [ these ] or the track section electrostatic. 
[Claim 2] The electrode for a drive which counters with an oscillating piece and 
said oscillating piece, is prepared, and drives said oscillating piece, The 
electrode for detection which detects the variation rate of the direction which 
counters with the track section for a drive which supplies a driving signal, and 
said oscillating piece, is established in this electrode for a drive, and intersects 
perpendicularly with the driving direction of said oscillating piece, It has the track 
section for detection which transmits the detecting signal from this electrode for 
detection. Between said electrode for a drive, and said electrode for detection, or 
between said track section for a drive, and said track section for detection The 
gyroscope characterized by preparing the 1st covered member which covers 



between inter-electrode [ these ] or the track section electrostatic. 
[Claim 3] The gyroscope according to claim 2 characterized by forming both said 
oscillating piece, said track section for a drive, said track section for detection, 
and said 1st covered member on the same flat surface. 
[Claim 4] The gyroscope according to claim 2 or 3 characterized by both said 
oscillating piece, said track section for a drive, said track section for detection, 
and said 1st covered member consisting of the same conductive ingredient. 
[Claim 5] The gyroscope according to claim 2 characterized by having been 
prepared on the base material with which said electrode for a drive and said 
electrode for detection countered with said oscillating piece, and have been 
arranged, and preparing said 1st covered member between said electrode for a 
drive on this base material, and said electrode for detection, or between said 
track section for a drive, and said track section for detection. 
[Claim 6] The electrode for a drive which counters with an oscillating piece and 
said oscillating piece, is prepared, and drives said oscillating piece, The 
electrode for detection which detects the variation rate of the direction which 
counters with the track section for a drive which supplies a driving signal, and 
said oscillating piece, is established in this electrode for a drive, and intersects 
perpendicularly with the driving direction of said oscillating piece, Have the track 
section for detection which transmits the detecting signal from this electrode for 
detection, and it consists of two or more electrodes with which either [ at least ] 
said electrode for a drive or said electrode for detection was separated mutually. 
The gyroscope characterized by preparing the 2nd covered member which 
covers between inter-electrode [ these ] or the track section electrostatic between 
the track sections connected to inter-electrode [ which the electrode of these 
plurality adjoins ], or a this adjoining electrode, respectively. 
[Claim 7] The gyroscope according to claim 6 characterized by forming both said 
oscillating piece, the track section connected to said two or more electrodes, 
respectively, and said 2nd covered member on the same flat surface. 
[Claim 8] The gyroscope according to claim 6 or 7 characterized by both said 



oscillating piece, the track section connected to said two or more electrodes, 
respectively, and said 2nd covered member consisting of the same conductive 
ingredient. 

[Claim 9] The gyroscope according to claim 6 characterized by having been 
prepared on the base material with which said electrode for a drive and said 
electrode for detection countered with said oscillating piece, and have been 
arranged, and preparing said 2nd covered member between the track sections 
connected to inter-electrode [ which said two or more electrodes on said base 
material adjoin ], or a this adjoining electrode, respectively. 
[Claim 10] The gyroscope according to claim 4 or 8 characterized by said 
conductive ingredient being silicon. 

[Claim 11] The input unit characterized by using the gyroscope of a publication 
for claim 2 thru/or any 1 term of 10. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the configuration of the 



circumference of the external ejection electrode in an electrostatic-capacity 
detection mold sensor about an electrostatic-capacity detection mold sensor, a 
gyroscope, and an input unit. 
[0002] 

[Description of the Prior Art] It has the structures, such as a cantilever and 
diaphram, and the sensor which detects the desired amounts of dynamics, such 
as acceleration and a pressure, is known from the former. By this kind of sensor, 
the method which detects the deformation of the cantilever produced when 
external force works, or diaphram as variation of electrostatic capacity is adopted 
from the former. As an example of this kind of sensor, the example of an 
electrostatic-capacity type acceleration sensor is shown in drawing 10 . 
[0003] The sensor shown in drawing 10 consists of a silicon substrate 101 and 
two glass substrates 102,103 which pinch this. The elastic section 104 
(cantilever), the weight 105, the electric conduction column 106, etc. are formed 
of the silicon substrate 101, and the weight 105 is supported possible 
[ displacement ] in response to the inertial force by acceleration at the tip of the 
elastic section 104. Moreover, the weight 105 and the electrode 107,108 which 
counters through a minute gap are formed on each glass substrate 102,103, 
respectively, and change of the electrostatic capacity between the weight 105- 
electrodes 107,108 at the time of a weight 105 displacing is taken out as a 
detecting signal. Although both the glass substrates 102,103 and a silicon 
substrate 101 are joined by the airtight condition by anode plate junction, since it 
is necessary to take an electric flow with the weight 105 inside a sensor, and an 
electrode 107,108, a hole 109 is formed in the top glass substrate 102, and the 
conductive layer 1 10,1 1 1 which consists of aluminum for connecting with an 
external circuit is formed in the front face of each hole 109. A conductive layer 
1 10 is electrically connected with a weight 105 through the impurity layer 112, 
and the conductive layer 1 1 1 is electrically connected with the electric conduction 
column 106 through the impurity layer 113. Furthermore, the electric conduction 
column 106 is electrically connected with the electrode 107,108. 



[0004] This kind of sensor is realized as a micro sensor which used the micro- 
machining technique. In that case, a silicon substrate is used for the structures, 
such as a cantilever and diaphram, and a glass substrate is used for the base 
material which pinches this in many cases. A silicon substrate is an ingredient in 
which micro processing is possible using a semi-conductor manufacturing 
technology, and it is because a glass substrate is a joinable ingredient using an 
anode plate conjugation method as easily as a silicon substrate. Moreover, it is 
also constituting the package of a sensor by closing both sides of a silicon 
substrate with a glass substrate. In order to take a flow with the structure and the 
electrode which consist of silicon enclosed in the package as mentioned above 
when this configuration is adopted, the takeoff connection of the conductor 
formed in the hole opened in the glass substrate, the electric conduction column 
formed by the silicon substrate, and the electrical signal called the so-called feed 
through etc. is needed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when taking out an 
electrical signal outside as a detecting signal, electrical noise occurred in the 
above-mentioned conventional electrostatic-capacity detection mold sensor, and 
there was a problem that a S/N ratio deteriorated and detection sensitivity fell in it. 
[0006] In the case of the sensor of the type for which a cantilever and diaphram 
are made to exercise beforehand (vibration), this poses a remarkable problem 
especially, before external force works. Because, in addition to the electrode for 
detection, this kind of sensor has the electrode for a drive for driving a cantilever 
and diaphram. However, in the case of the micro sensor, the electrode for 
detection and the electrode for a drive are approached and formed into a minute 
dimension in many cases, and the electrode for detection and the electrode for a 
drive are in the condition that capacity coupling was carried out. Therefore, when 
a driving signal is supplied to the electrode for a drive, it is because an 
unnecessary electrical potential difference is guided to the electrode for detection 
in response to the effect of the signal and electrical noise occurs, furthermore, 



like the above-mentioned example, in taking out a detecting signal by feed 
through, electrical noise occurs also in the form of the parasitic capacitance 
between the object for a drive, and the feed through for each detection. 
[0007] Thus, the gyroscope using the tuning fork which consists of ingredients, 
such as silicon which has conductivity, as an example of the sensor which 
combined the electrode for a drive and the electrode for detection is known. This 
gyroscope vibrates the foot of a tuning fork to an one direction (drive), and when 
the angular velocity which makes the longitudinal direction of a foot a medial axis 
during vibration is inputted, it detects vibration of a direction perpendicular to said 
oscillating direction produced by Coriolis force. Since the magnitude of vibration 
produced by Coriolis force is equivalent to the magnitude of angular velocity, it 
can use this gyroscope as an angular-velocity sensor, for example, can apply it 
to the coordinate input unit of a personal computer etc. 
[0008] In this gyroscope, although various devices for the improvement in 
detection sensitivity have been made, much more improvement in detection 
sensitivity is desired. In order to realize further improvement in detection 
sensitivity, the problem of the above-mentioned electrical noise cannot be 
bypassed in a gyroscope. Moreover, considering the present condition that 
detailed-ization of various sensors is progressing increasingly, it is considered 
that it becomes impossible to disregard not only the above-mentioned inter- 
electrode one for electrode-detection for a drive but generating of the electrical 
noise by capacity coupling the inter-electrode one for an electrode-drive for a 
drive, or inter-electrode [ for / for detection / electrode-detection ] depending on 
the drive of a sensor, or the method of detection. 

[0009] This invention is made in order to solve the above-mentioned technical 
problem, it controls the electrical noise generated in the circumference of the 
electrode in a sensor as much as possible, and aims at offer of the electrostatic- 
capacity detection mold sensor which can aim at improvement in detection 
sensitivity by improvement in a S/N ratio, a gyroscope, and the input unit using 
this gyroscope. 



[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
the electrostatic-capacity detection mold sensor of this invention The structure, at 
least one electrode for a drive which drives this structure, and at least one track 
section for a drive which supplies a driving signal to this electrode for a drive, At 
least one electrode for detection which detects the variation rate of said structure 
driven with said electrode for a drive based on change of electrostatic capacity, It 
has at least one track section for detection which transmits the detecting signal 
from this electrode for detection. Between said electrode for a drive, and said 
electrode for detection, or between said track section for a drive, and said track 
section for detection It is characterized by preparing the covered member which 
covers between inter-electrode [ these ] or the track section electrostatic. 
[001 1] The electrode for a drive which the gyroscope of this invention counters 
with an oscillating piece and said oscillating piece, is formed, and drives said 
oscillating piece, The electrode for detection which detects the variation rate of 
the direction which counters with the track section for a drive which supplies a 
driving signal, and said oscillating piece, is established in this electrode for a 
drive, and intersects perpendicularly with the driving direction of said oscillating 
piece, It has the track section for detection which transmits the detecting signal 
from this electrode for detection, and is characterized by preparing the 1st 
covered member which covers between inter-electrode [ these ] or the track 
section electrostatic between said electrode for a drive, and said electrode for 
detection, or between said track section for a drive, and said track section for 
detection. 

[0012] In this invention, it connects with electrodes, such as an electrode for a 
drive, and an electrode for detection, electrically, and the "track section" at the 
time of calling it "the track section for a drive" and "the track section for detection" 
shows the whole part used as the transmission line which exchanges a signal 
among these electrodes. Therefore, "the feed through formed with silicon" stated 
by the term of a Prior art is contained in the "track section" of this invention. 



[0013] Here, the gyroscope which has feed through is mentioned as an example, 
and an operation and effectiveness of this invention are explained. Drawing 6 (a) 
is the mimetic diagram showing the configuration of the conventional gyroscope. 
The electrode 61 for a drive and the electrode 62 for detection are arranged 
through the oscillating piece 60 (equivalent to the foot of a tuning fork), and the 
minute gap, and the feed through 63 for a drive for supplying a driving signal to 
the electrode 61 for a drive and the feed through 64 for detection for taking out a 
detecting signal from the electrode 62 for detection are connected to each 
electrodes 61 and 62, respectively. Capacity coupling of the feed through 63 for a 
drive and the feed through 64 for detection is carried out, and they set the 
capacity value to C1. Moreover, also between the oscillating piece 60 and the 
electrode 62 for detection, capacity is formed and the capacity value is set to C2. 
[0014] When Vdrive=Vd is impressed to the feed through 63 for a drive as driver 
voltage (Vdrive) in this gyroscope, originally the detection electrical potential 
difference (Vdetect) from the feed through 64 for detection in the condition that 
the oscillating piece 60 is not displacing is Vdetect= {C1/(C1+C2)} and Vd, in 
spite of being Vdetect=0. -- (1) 

The becoming electrical potential difference will be guided and it will become a 
noise at the time of this detecting a detecting signal. 

[0015] Then, what is necessary is just to insert a covered member between the 
feed through for a drive, and the feed through for detection, in order to control 
generating of this noise. Drawing 6 (b) is the mimetic diagram showing the 
configuration of the gyroscope of this invention. In this configuration, the covered 
member 65 is formed between the feed through 63 for a drive, and the feed 
through 64 for detection, and the feed through 63 for a drive and the feed through 
64 for detection will be in the condition of having been isolated electrically, by 
having grounded the covered member 65. Consequently, even if it impresses 
Vdrive=Vd to the feed through 63 for a drive, in the feed-through 64 side for 
detection, Vdetect=0 is realized and generating of a noise can be controlled. 
[0016] Thus, in the electrostatic-capacity detection mold sensor of this invention, 



since generating of the electrical noise by electrostatic induction is prevented by 
having prepared the covered member which covers between inter-electrode 
[ these ] or the track section electrostatic between the electrode for a drive, and 
the electrode for detection, or between the track section for a drive, and the track 
section for detection, when a S/N ratio improves, improvement in detection 
sensitivity can be aimed at. Since generating of electrical noise is prevented by 
similarly having prepared the 1st covered member which covers between inter- 
electrode [ these ] or the track section electrostatic between the electrode for a 
drive, and the electrode for detection, or between the track section for a drive, 
and the track section for detection in the gyroscope of this invention, when a S/N 
ratio improves, improvement in the detection sensitivity of angular velocity can be 
aimed at. 

[0017] As [ both ] a concrete configuration of the gyroscope of this invention, an 
oscillating piece, the track section for a drive, the track section for detection, and 
the 1st covered member can be formed on the same flat surface. Moreover, all 
these members can be formed with the same conductive ingredient. An 
oscillating piece, the track section for a drive, the track section for detection, and 
the 1st covered member can be made from one semi-conductor substrate by 
being more specifically made from that to which micro processing gave 
conductivity to semi-conductor substrates, such as easy silicon, using the semi- 
conductor manufacturing technology, and processing this with photolithography 
and an etching technique. The configuration of this invention can be realized 
without complicating especially a manufacture process, if it considers as this 
configuration. 

[0018] Or when it prepares on the base material which countered with the 
oscillating piece and has arranged the electrode for a drive, and the electrode for 
detection, you may make it prepare said 1st covered member between the 
electrode for a drive on a base material, and the electrode for detection, or 
between the track section for a drive, and the track section for detection. That is, 
although the example which forms the 1st covered member from the same silicon 



as an oscillating piece was described in the top, when preparing the electrode for 
a drive, and the electrode for detection on the above-mentioned base material, 
the track section (wiring) connected to these electrodes at the electrode for a 
drive, the electrode for detection, and a list will specifically be formed on a base 
material using a metal thin film etc. In that case, if a metal thin film etc. is used 
also for the 1st covered member and this is prepared between the track section 
for a drive, and the track section for detection between the electrode for a drive 
on a base material, and the electrode for detection, between inter-electrode 
[ these ] or the track section can be covered too, and the same operation and 
effectiveness as the above can be acquired. 

[0019] Moreover, the electrode for a drive which other gyroscopes of this 
invention counter with an oscillating piece and said oscillating piece, are formed, 
and drives said oscillating piece, The electrode for detection which detects the 
variation rate of the direction which counters with the track section for a drive 
which supplies a driving signal, and said oscillating piece, is established in this 
electrode for a drive, and intersects perpendicularly with the driving direction of 
said oscillating piece, Have the track section for detection which transmits the 
detecting signal from this electrode for detection, and it consists of two or more 
electrodes with which either [ at least ] said electrode for a drive or said electrode 
for detection was separated mutually. It is characterized by preparing the 2nd 
covered member which covers between inter-electrode [ these ] or the track 
section electrostatic between the track sections connected to inter-electrode 
[ which the electrode of these plurality adjoins ], or a this adjoining electrode, 
respectively. 

[0020] As mentioned above, it is most effective to cover between the electrode 
for a drive and the electrodes for detection or between the track section for a 
drive and the track sections for detection about control of electrical noise. 
However, if during a drive-drive and during detection-detection are covered 
depending on the method of the configuration of a gyroscope, a drive, or 
detection, generating of a noise may be able to be controlled further. For 



example, the electrode for detection does not consist of electrodes of one **, but 
it consists of two or more separated electrodes. And the electrode of these 
plurality is assigned by the electrode with which capacity change just becomes 
when an oscillating piece displaces to an one direction, and the electrode which 
becomes negative. If the electrode with which the above-mentioned capacity 
change just becomes, and the electrode which becomes negative adjoin in the 
case of the gyroscope of the type which performs differential detection by inter- 
electrode [ these ], changing the detection electrical potential difference of one 
electrode in response to the effect of the detection electrical potential difference 
of the electrode of another side etc. will be considered. In such a case, by 
preparing the 2nd covered member which covers between the adjoining inter- 
electrode one for detection, or the track section for detection electrostatic, the 
adjoining effect from an electrode or the track section can be lost, and 
improvement in detection precision can be aimed at. 
[0021] Both an oscillating piece, the track section connected to two or more 
electrodes, respectively, and the 2nd covered member as well as the 1st covered 
member mentioned above can be formed on the same flat surface also about the 
2nd covered member which covers during a drive-drive and during detection- 
detection. Moreover, these members can be formed with the same conductive 
ingredient. Also by this configuration, the same operation and effectiveness as 
the case of the 1st covered member mentioned above can be acquired. 
[0022] Moreover, when it prepares on the base material which countered with the 
oscillating piece and has arranged the electrode for a drive, and the electrode for 
detection, said 2nd covered member may be prepared between the track 
sections connected to inter-electrode [ which two or more electrodes on a base 
material adjoin ], or an adjoining electrode, respectively. It is completely the same 
as that of the case of the 1 st covered member also about this point. 
[0023] The input device of this invention is characterized by using the gyroscope 
of above-mentioned this invention. According to this invention, the input unit 
excellent in responsibility is realizable by having used the gyroscope of high this 



invention of detection sensitivity. 
[0024] 

[Embodiment of the Invention] The gestalt of operation of the 1 st of this invention 
is explained with reference to drawing 1 thru/or drawing 4 below [the gestalt of 
the 1st operation], the decomposition perspective view in which drawing 1 shows 
the whole gyroscope configuration of the gestalt of this operation, the perspective 
view showing the condition that drawing 2 combined each part material, the 
sectional view where drawing 3 meets the Ill-Ill line of drawing 2 , and the 
sectional view where drawing 4 meets the IV-IV line of drawing 2 - it comes out. 
the sign 2 in drawing -- a top glass substrate (base material) and 3 -- a bottom 
glass substrate (base material) and 4 -- the electrode for a drive, and 5 - the 
electrode for detection, and 6 -- a tuning fork and 7 - the feed through for a drive 
(track section for a drive), and 8 - the feed through for detection (track section 
for detection) - it comes out. In addition, in order to make a drawing legible, the 
component is suitably omitted with the drawing. 

[0025] The tuning fork 6 of the 3-piece mold with which the gyroscope 1 of the 
gestalt of this operation has the supporter 10 which connects these end face side 
with three feet 9 (oscillating piece) as shown in drawing 1 and drawing 2 is used. 
Moreover, the frame part 1 1 is formed so that the perimeter of a tuning fork 6 
may be surrounded, and these tuning forks 6 and a frame part 1 1 are formed 
from the silicon substrate of one sheet which has about 200-micrometer 
conductivity in **** from the first. As shown in drawing 3 , while a frame part 1 1 is 
pinched and fixed between the top glass substrate 2 and the bottom glass 
substrate 3 The upper part of a tuning fork 6 and the field in which it is located 
caudad serve as the crevices 2a and 3a with a depth of about 10 micrometers 
among the insides of two glass substrates 2 and 3. By an about 10-micrometer 
gap being formed between each glass substrates 2 and 3 and a tuning fork 6, 
each foot 9 of a tuning fork 6 can be in the condition of having floated in the air, 
and can vibrate. 

[0026] Both the glass substrates 2 and 3 and a frame part 1 1 are joined to glass 



by anode plate junction of silicon. Therefore, a tuning fork 6 will be arranged in 
the space held by both the glass substrates 2 and 3 and the frame part 1 1 at the 
airtight condition. Furthermore, the duty of the package of this gyroscope 1 has 
also achieved both the glass substrates 2 and 3. 

[0027] As shown in drawing 1 and drawing 2 , a total of every the six two-piece 
electrodes 4 for a drive is extended and prepared in the location which counters 
the end face side of the foot 9 in crevice 2a of top glass substrate 2 inferior 
surface of tongue at the longitudinal direction of a foot 9 at each foot 9. The 
electrode 4 for a drive Aluminum film or chromium film of about 300nm of 
thickness, Or the film which carried out the laminating of the platinum film of 
about 70nm of thickness on the titanium film of about 30nm of thickness (It is 
hereafter described as platinum / titanium film) etc. -- from -- it is formed and the 
wiring 12 for a drive for supplying a driving signal to the electrode 4 for a drive is 
formed in one with the same aluminum film of a layer or same chromium film as 
an electrode, or platinum / titanium film. Moreover, a total of every the six two- 
piece electrodes 5 for detection is extended and prepared in the location which 
counters the tip side of a foot 9 rather than the above-mentioned electrode 4 for a 
drive at the longitudinal direction of a foot 9 at each foot 9. This electrode 5 for 
detection is also formed with the same ingredient as the electrode 4 for a drive, 
and the wiring 13 for detection is formed succeeding each electrode 5 for 
detection, respectively. Furthermore, in the part located in the outside of crevice 
2a of top glass substrate 2 inferior surface of tongue, the middle pad sections 14 
and 15 which consist of the same metal thin film are formed at the tip of the 
wiring 1 2 for a drive, and the wiring 1 3 for detection. 

[0028] Moreover, the configuration of the wiring 12 for a drive connected to the 
electrode 4 for a drive, the electrode 5 for detection, and these electrodes 4 and 
5 and the wiring 13 for detection is completely the same at the top glass 
substrate 2 and the bottom glass substrate 3 which were explained in the top. 
[0029] Although the tuning fork 6 and the frame part 1 1 are formed in one as 
shown in drawing 1 and drawing 2 , along with the longitudinal direction of a 



tuning fork 6, a total of every six feed through 7 for a drive and feed through 8 for 
detection which become the method of both sides of a tuning fork 6 from the 
piece of silicon of the shape of an island isolated from the tuning fork 6 and the 
frame part 1 1 is prepared. [ 12 ] Three feed through to which three feed through 
located in the tip side of a foot 9 among the feed through of one trains [ six ] is 
located in the feed-through 8 for detection and end face side of a foot 9 supports 
the feed through 7 for a drive. 

[0030] And when the gyroscope 1 in drawing 1 and drawing 2 is seen from a 
transverse plane, three feed through 8 for detection of a left column is assigned 
to the signal ejection of the electrode 5 for detection of three left-hand side, and 
supports each electrode 5 for detection which each feed through 8 for detection 
turned to a back side from a near side turns to a left end from a central site. On 
the other hand, although three feed through 7 for a drive of a left column is also 
assigned to the signal supply to the electrode 4 for a drive of three left-hand side, 
each feed through 7 for a drive turned to a back side from a near side supports 
the electrode 4 for a drive turned to a central site from a left end. Similarly, the 
feed through 8 for detection and the feed through 7 for a drive of a right column 
are assigned to the right-hand side electrode 5 for detection and the right-hand 
side electrode 4 for a drive, respectively. Although these feed through 7 and 8 is 
isolated from the tuning fork 6 or the frame part 11, it is formed from the same 
silicon substrate and has conductivity like the tuning fork 6 or the frame part 1 1 . 
[0031] The connection relation of both the glass substrates 2, the wiring 13 for 
detection on three, the wiring 12 for a drive, the feed through 8 for detection, and 
the feed through 7 for a drive is explained using drawing 4 . In addition, although 
a detection side is mentioned as an example and explained here, a driving side is 
also the completely same configuration. As shown in drawing 4 , the middle pad 
section 15 which leads to the wiring 13 for detection is formed in the top face of 
the bottom glass substrate 3, and the inferior surface of tongue of the top glass 
substrate 2, respectively, and the feed through 8 for detection is joined by the 
formation location of the middle pad section 15. And the electric conduction film 



which the taper-like through hole 16 was formed in the location corresponding to 
the feed through 8 for detection of the top glass substrate 2, and was formed in 
accordance with the inside of a through hole 1 6 extends on the top face of the 
top glass substrate 2, and serves as the pad section 17 for external connection. 
This electric conduction film is film of two-layer structure with which chromium of 
about 50nm of thickness was turned for example, on the lower layer side, and it 
carried out the laminating of the gold of about 1 0OOnm of thickness to the upper 
layer side. Therefore, when plane view of the gyroscope 1 is carried out, the two 
middle pad sections 15 and feed through 8 for detection which are prolonged 
from the electrode 5 for detection in the same location are connected electrically, 
and when the feed through 8 for detection and the pad section 17 for external 
connection contact in a through hole 16, it connects electrically. Moreover, the 
pad section 17 for external connection is connected with an external circuit (not 
shown) by means, such as wirebonding, and a detecting signal is taken out by 
the external circuit through the path of the electrode 5 for detection, the feed 
through 8 for detection, and the pad section 17 for external connection. In 
addition, the sign 18 in drawing 1 and drawing 2 is the pad section for external 
connection electrically connected with the electrode 4 for a drive. 
[0032] Although opposite arrangement of a total of every the four two-piece 
electrodes 5 for detection is carried out with each glass substrates 2 and 3 to 
each foot 9 as shown in drawing 4 Opposite arrangement is not necessarily 
carried out so that the edges of the displacement detection direction (the 
direction of X in drawing) of each outer edge and foot 9 of two electrodes 5 for 
detection on one glass substrate may gather completely. The outer edge of each 
electrode 5 for detection and the edge of a foot 9 are arranged at the condition 
that only the distance more than the maximum amplitude of the displacement 
detection direction of a foot 9 shifted. Moreover, the width of face of each 
electrode 5 for detection is set as the dimension more than the maximum 
amplitude of a foot 9. According to this configuration, when a foot 9 displaces 
rightward [ space ] (the direction of an arrow head R), in order that an opposed 



face product may increase, capacity change serves as forward, and in order that 
an opposed face product may decrease, by the electrode 5 side for detection 
overflowing into the left-hand side of a foot 9, capacity change serves as 
negative at the electrode 5 side for detection overflowing into the right-hand side 
of a foot 9. Therefore, such capacity variation can be detected separately and 
differential detection can be performed. In this case, since the initial capacity 
value in two capacity value is mutually equal, if difference is taken, a part for 
initial capacity value will be eliminated and only capacity variation will remain. 
Therefore, the noise component contained in initial capacity value can be 
canceled, and detection precision can be raised. 

[0033] As shown in drawing 1 and drawing 2 , the adjoining feed through 7 and 
the wall located among eight are formed in the part by which the feed through 7 
for a drive and the feed through 8 for detection were arranged, respectively. 
These walls are formed in a frame part 1 1 and one. Although five walls are 
prepared among six feed through in the train of one side, among five walls, the 
central wall has achieved the duty which covers between adjoining feed through 
8 for detection and feed through 7 for a drive electrostatic, and constitutes the 
detection-drive electric shielding section 19 (1st covered member). The wall of 
two near sides has achieved the duty which covers between the adjoining feed 
through 8 for detection electrostatic, and constitutes the detection-detection 
electric shielding section 20 (2nd covered member). The back side, two walls 
have achieved the duty which covers between the adjoining feed through 7 for a 
drive electrostatic, and constitute the drive-drive electric shielding section 21 (2nd 
covered member). 

[0034] Furthermore, although illustration is omitted since especially the function 
top of a gyroscope 1 is not required and it is required for convenience' sake on 
the manufacture mentioned later In fact The inferior-surface-of-tongue side of the 
electrode 5 for detection and the wiring 13 for detection, the electrode 4 for a 
drive, and top glass substrates 2 other than the formation field of the wiring 12 for 
a drive, And the same-electric-potential pattern which is from these electrodes 



and the same aluminum film as wiring, the chromium film, or platinum / titanium 
film on the top-face side of the bottom glass substrate 3 is prepared. 
[0035] In case the gyroscope 1 of the above-mentioned configuration is 
manufactured, a glass substrate is prepared first, fluoric acid etching of a glass 
substrate is performed using mask material, and Crevices 2a and 3a are formed 
in the field corresponding to the location of the tuning fork 6 on a glass substrate. 
Then, after forming a metal membrane to the field in which Crevices 2a and 3a 
were formed, the electrode 5 for detection, the wiring 13 for detection, the 
electrode 4 for a drive, the wiring 12 for a drive, and a same-electric-potential 
pattern are formed by carrying out patterning using photolithography and an 
etching technique. The bottom glass substrate 3 is completed according to the 
above process. About the top glass substrate 2, a through hole 16 is also formed 
further and the pad sections 17 and 18 for external connection are formed by 
membrane formation of a metal membrane, and patterning. 
[0036] Next, a silicon substrate is prepared and the inferior surface of tongue and 
the bottom glass substrate 3 of a silicon substrate are joined using an anode 
plate conjugation method. Under the present circumstances, the part which 
serves as a frame part 1 1 among silicon substrates later is joined. Since there 
are only about 10 micrometers of no gaps with bottom glass substrate 3 front 
face, when a silicon substrate bends with the electrostatic attraction at the time of 
anode plate junction and the bottom glass substrate 3 is contacted, the part will 
also be joined and it becomes impossible to form the tuning fork which can 
vibrate in the part from which a silicon substrate serves as a tuning fork 6, 
although forward can be impressed to a silicon substrate, electronegative 
potential can be impressed to a glass substrate and glass can be easily joined to 
silicon in an anode plate conjugation method. Therefore, in order to prevent that 
the part which should be joined to the bottom glass substrate 3 and which does 
not come out will be joined and to make the part of the bottom glass substrate 3 
into a silicon substrate and same electric potential, the same-electric-potential 
pattern is formed in bottom glass substrate 3 front face. This point is the same 



also about the top glass substrate 2. 

[0037] Next, the resist pattern which has the configuration of a part of leaving a 
tuning fork 6, a frame part 1 1 , the feed through 8 for detection, the feed-through 
7 grade for a drive, and silicon is formed in a silicon substrate surface, and 
etching which penetrates a silicon substrate using anisotropic etching, such as 
reactive ion etching, is performed. Thereby, a tuning fork 6, a frame part 11, the 
feed through 8 for detection, and the feed-through 7 grade for a drive are formed, 
and the part of a tuning fork 6 will be in the condition of having floated in the air in 
the upper part of the bottom glass substrate 3. Then, a resist pattern is exfoliated. 
[0038] Next, the top face and the top glass substrate 2 of a silicon substrate 
which were joined to the bottom glass substrate 3 are joined using an anode 
plate conjugation method. Also in this case, a frame part 11 will be joined to the 
top glass substrate 2. The gyroscope 1 of the gestalt of this operation is 
completed according to the above process. 

[0039] In case the gyroscope 1 of the gestalt of this operation is used, while 
grounding a frame part 1 1 , the oscillator as a driving source is connected to 
external wiring connected to the pad section 18 for external connection by the 
side of the electrode 4 for a drive. Under the present circumstances, a frame part 
11, a tuning fork 6, the detection-drive electric-shielding section 19, the detection- 
detection electric-shielding section 20, and the drive-drive electric-shielding 
section 21 will be in the condition that all were grounded, in a tuning fork 6, the 
detection-drive electric shielding section 19, the detection-detection electric- 
shielding section 20, and the drive-drive electric-shielding section 21, if it 
becomes with same electric potential and a frame part 1 1 is grounded, since it is 
one altogether. Moreover, while connecting the 1st capacitive detector between 
external wiring and the tuning forks 6 which were connected to the pad section 
17 for external connection of the electrode 5 for detection protruded into the right- 
hand side of each foot 9 in drawing 4 , the 2nd capacitive detector is connected 
between external wiring and the tuning forks 6 which were connected to the pad 
section 17 for external connection of the electrode 5 for detection overflowing into 



the left-hand side of each foot 9. 

[0040] Then, if an oscillator is driven and a driving signal with a frequency of 
about several kHz is impressed between the electrodes 4 for a tuning fork 6-drive, 
each foot 9 of a tuning fork 6 will vibrate in the direction of a vertical. If the 
angular velocity which sets a revolving shaft as the longitudinal direction of a foot 
9 is inputted in the condition, the horizontal vibration according to the magnitude 
of the inputted angular velocity will arise. Since it is in the condition that each foot 
9 and the electrode 5 for detection of a tuning fork 6 countered, at this time and 
the opposed face product of each foot 9 and each electrode 5 for detection 
changes in connection with the horizontal vibration of a foot 9, capacity change 
arises. The magnitude of angular velocity is detectable by carrying out differential 
detection of the capacity variation at this time with the 1st capacitive detector and 
2nd capacitive detector. 

[0041] In the gyroscope 1 of the gestalt of this operation, since the electrical 
noise guided to the feed through 8 for detection by impression of a driving signal 
since between these feed through 7 and 8 is covered electrostatic by having 
formed the detection-drive electric shielding section 19 between the feed through 
7 for a drive and the feed through 8 for detection is controlled, when a S/N ratio 
improves, improvement in the detection sensitivity of angular velocity can be 
aimed at. 

[0042] Furthermore, in the case of the gyroscope 1 of the gestalt of this operation, 
differential detection is performed, and since a detecting signal which is different 
from the adjoining feed through 8 for detection is taken out, there is a possibility 
of changing a detecting signal in response to the effect of the signal of adjoining 
feed through. In that respect, by having formed the detection-detection electric 
shielding section 20 also in the adjoining feed through 8 for detection, the effect 
from the adjoining feed through 8 for detection is eliminated, and improvement in 
detection precision can be aimed at. 

[0043] Moreover, the configuration of the gestalt of this operation can be realized 
using a general silicon processing technique, without complicating especially a 



manufacture process, since a tuning fork 6, a frame part 1 1 , the feed through 7 
for a drive, the feed through 8 for detection, the detection-drive electric shielding 
section 19, the detection-detection electric shielding section 20, and the drive- 
drive electric shielding section 21 are altogether formed from the silicon substrate 
of one sheet. 

[0044] Moreover, since the tuning fork 6 is pinched between two glass substrates 
2 and 3, the part of a tuning fork 6 is protected by glass substrates 2 and 3, and it 
is easy to deal with the gyroscope 1 of the gestalt of this operation with them. 
Furthermore, since it is the structure where dust cannot go into the part of a 
tuning fork 6 easily, disturbance is controlled and sensor precision can be 
improved. Moreover, it is the structure where a vacuum lock can also be 
performed, according to this, improvement in Q value (performance index 
showing the magnitude of resonance) can be aimed at, and since the conversion 
efficiency from the electrical energy supplied to a device to vibrational energy 
improves, reduction of driver voltage can be aimed at. 
[0045] The gestalt of operation of the 2nd of this invention is explained with 
reference to drawing 5 below [the gestalt of the 2nd operation]. Drawing 7 is the 
top view showing the whole gyroscope configuration of the gestalt of this 
operation. Although the basic configuration of the gyroscope of the gestalt of this 
operation is the same as that of the gestalt of the 1st operation, the point that the 
gyroscope of the gestalt of this operation differs from the gestalt of the 1st 
operation is a point which formed the covered member also on the glass 
substrate in addition to preparing a covered member between the feed through 
formed with silicon. In drawing 5 , the same sign is given to drawing 1 thru/or 
drawing 4 , and a common component, and detailed explanation is omitted. 
Moreover, in order to make a drawing legible, the component is omitted suitably. 
[0046] In the case of the gyroscope 25 of the gestalt of this operation, as shown 
in drawing 5 , the detection-drive electric shielding wiring 26 (1st covered 
member) for covering between these electrodes 5 and 4 and between wiring 13 
and 12 electrostatic is formed between the electrode 5 for detection of the inferior 



surface of tongue of the top glass substrate 2, and the electrode 4 for a drive, 
and between the wiring 13 for detection, and the wiring 12 for a drive. This 
detection-drive electric shielding wiring 26 extends in the direction which crosses 
the top glass substrate 2, and both ends contact the detection-drive electric 
shielding section 19 located between the feed through 7 for a feed-through 8- 
drive for detection, and are connected electrically. Moreover, the detection-drive 
electric shielding wiring 26 is formed with the aluminum film, the chromium film, 
or platinum / titanium film as well as the electrode 5 for detection, the electrode 4 
for a drive, the wiring 13 for detection, and the wiring 12 for a drive. 
[0047] According to the configuration of the gestalt of this operation, when a 
frame part 1 1 is grounded at the time of use, the detection-drive electric shielding 
wiring 26 is also grounded by coincidence through the detection-drive electric 
shielding section 19. Therefore, between the feed through 7 for a feed-through 8- 
drive for detection is not only covered electrostatic, but between the electrodes 4 
for an electrode 5-drive for detection formed with the metal thin film and between 
the wiring 12 for a wiring 13-drive for detection will be covered electrostatic like 
the gestalt of the 1st operation. Thereby, electrical noise is controlled further as a 
whole, and can aim at much more improvement in detection sensitivity. 
[0048] The gestalt of operation of the 3rd of this invention is explained with 
reference to drawing 7 thru/or drawing 9 below [the gestalt of the 3rd operation]. 
The gestalt of this operation is the example applied to the pen mold mouse which 
is the example of the input unit which used the gyroscope of the gestalt of the 1st 
or the 2nd operation, and is specifically the coordinate input unit of a personal 
computer. 

[0049] As the pen mold mouse 30 of the gestalt of this operation is shown in 
drawing 7 , two gyroscopes 32a and 32b as shown in the interior of the case 31 
of a pen mold with the gestalt of the 1st or the 2nd operation are held. As shown 
in drawing 8 , when the pen mold mouse 30 is seen from a top, two gyroscopes 
32a and 32b are arranged so that the extension direction of the foot of the tuning 
fork of each gyroscopes 32a and 32b may intersect perpendicularly (when it sees 



from [ of drawing 7 ] arrow-head A). Moreover, each gyroscopes 32a and 32b are 
driven, and the drive detector 33 for detecting an angle of rotation is formed. In 
addition, while a cell 34 is held in a case 31, it has the switch 36 grade of two 
switches 35a and 35b and a mouse body equivalent to the switch of a common 
mouse. 

[0050] A user can move the cursor on a personal computer screen etc. according 
to the migration direction of a nib by having this pen mold mouse 30 and moving 
a nib towards desired. That is, if a nib is moved in accordance with X shaft 
orientations of the space 37 in drawing 7 , gyroscope 32b will detect an angle of 
rotation theta 1, and if it is made to move in accordance with Y shaft orientations 
of space 37, gyroscope 32a will detect an angle of rotation theta 2. When it is 
made to move in the other direction, it becomes the combination of an angle of 
rotation theta 1 and an angle of rotation theta 2. Therefore, in a personal 
computer side, the signal corresponding to an angle of rotation theta 1 and an 
angle of rotation theta 2 is received from the pen mold mouse 30, as shown in 
drawing 9 , X'shaft and Y' shaft on Screen 38 is made to correspond from the 
point before migration of the cursor 39 grade on Screen 38, and only the distance 
corresponding to the magnitude of angles of rotation thetal and theta2 moves 
cursor 39. Thus, this pen mold mouse 30 can realize the same actuation as the 
common mouse which used the optical encoder etc. 
[0051] Since it has the description of small, low driver voltage, and high 
sensitivity, the gyroscopes 32a and 32b of this invention used here can be used 
suitable for a small coordinate input device like the pen mold mouse 30 of the 
gestalt of this operation. Moreover, it is applicable to common input units which 
detect angular velocity, such as navigation and a head mount display. 
[0052] In addition, the technical range of this invention can add various 
modification in the range which is not limited to the gestalt of the above- 
mentioned implementation and does not deviate from the meaning of this 
invention. For example, the number of the electrodes in the gyroscope of the 
gestalt of the above-mentioned operation may be set as arbitration. However, as 



long as it is processible from the field of the improvement in sensibility, it is 
desirable to make [ many ] it. Moreover, the configuration and number of covered 
members which cover between inter-electrode or feed through are also arbitrary, 
and good. With the gestalt of the above-mentioned implementation, the covered 
member which covers inter-electrode for the covered member which covers 
between feed through with the same silicon as feed through was formed with the 
same metal thin film as an electrode material so that a manufacture process 
might not be complicated, but a different ingredient may be used as long as 
complication of a manufacture process is permissible. Moreover, although the 
gestalt of the above-mentioned implementation showed the example which used 
the tuning fork of a 3-piece mold, the number of feet can also be changed and 
one is sufficient. 

[0053] Moreover, it is good also as a configuration which does not pinch the 
tuning fork which consists of silicon with two glass substrates, and does not have 
the glass substrate of one side. In this case, it becomes the gyroscope of simpler 
structure. Moreover, although the affinity of silicon and glass is good when the 
lamination by the anode plate conjugation method is taken into consideration, 
what welded glass to the front face of the base material of arbitration about the 
glass substrate can be substituted. Moreover, it is also possible to replace with 
silicon as an ingredient of a tuning fork, and to use carbon. In addition, the 
concrete publication of the ingredient of various configuration members, a 
configuration, etc. can be changed suitably, without restricting to the gestalt of 
the above-mentioned implementation. 

[0054] Furthermore, although the example of a gyroscope was given with the 
gestalt of the above-mentioned implementation, this invention can apply an 
acceleration sensor, a pressure sensor, etc. to the electrostatic-capacity 
detection mold sensor of arbitration other than a gyroscope. In the sensor of the 
type for which the structures, such as a cantilever and diaphram, are made to 
exercise beforehand especially (vibration), by preparing a covered member 
peculiar to this invention between the inter-electrode one for electrode-detection 



for a drive, or the track section for track section-detection for a drive connected to 
these electrodes, respectively, generating of the electrical noise by electrostatic 
induction is controlled, and improvement in a S/N ratio, as a result improvement 
in detection sensitivity can be realized. 
[0055] 

[Effect of the Invention] As mentioned above, since generating of the electrical 
noise by electrostatic induction is prevented by having prepared the covered 
member which covers between inter-electrode [ these ] or the track section 
electrostatic between the electrode for a drive, and the electrode for detection, or 
between the track section for a drive, and the track section for detection 
according to the electrostatic-capacity detection mold sensor and gyroscope of 
this invention as explained to the detail, improvement in a S/N ratio, as a result 
improvement in detection sensitivity can be aimed at. And it excelled in 
responsibility, for example, use of the gyroscope of this invention can realize an 
input unit with the small coordinate input unit of a personal computer etc. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view showing the gyroscope of 
the gestalt of operation of the 1st of this invention. 

[Drawing 2] It is the perspective view showing the condition of having combined 

[Drawing 3] It is the sectional side elevation which meets the Ill-Ill line of drawing 
2 . 

[Drawing 4] It is the forward sectional view which meets the IV-IV line of drawing 
2 . 

[Drawing 5] It is the top view showing the gyroscope of the gestalt of operation of 
the 2nd of this invention. 

[Drawing 6] (a) the mimetic diagram showing the configuration of the electrode 
takeoff connection of the conventional gyroscope, and the mimetic diagram 
showing the configuration of the electrode takeoff connection of the gyroscope of 
(b) this invention ~ come out. 

[Drawing 7] It is the perspective view showing the pen mold mouse which is the 
gestalt of operation of the 3rd of this invention. 

[Drawing 8] It is the top view showing arrangement of two gyroscopes used for 
the **** pen mold mouse. 

[Drawing 9] It is the front view showing the personal computer screen which 
operates it using a **** pen mold mouse. 

[Drawing 10] It is the sectional view showing an example of the conventional 
electrostatic-capacity type acceleration sensor. 
[Description of Notations] 

1 25 Gyroscope 

2 Top Glass Substrate (Base Material) 

3 Bottom Glass Substrate (Base Material) 

4 Electrode for Drive 

5 Electrode for Detection 

6 Tuning Fork 



7 Feed through for Drive (Track Section for Drive) 

8 Feed through for Detection (Track Section for Detection) 

9 Foot (Oscillating Piece) 

10 Supporter 

1 1 Frame Part 

12 Wiring for Drive (Track Section for Drive) 

13 Wiring for Detection (Track Section for Detection) 

19 Detection-Drive Electric Shielding Section (1st Covered Member) 

20 Detection-Detection Electric Shielding Section (2nd Covered Member) 

21 Drive-Drive Electric Shielding Section (2nd Covered Member) 
26 Detection-Drive Electric Shielding Wiring (1st Covered Member) 
30 Pen Mold Mouse (Input Unit) 
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zbZWMbi-6. 

[00 11] ^ W y t ^nX3-7ll WMftb. 

tmmmmb. immmnmizmmimzimtmm 
mmmb, mmmfrbftftixmii^ti.. mmmm 
x<rmfctifobmzt&ijfo<^<iLZ&fti-mmn 

b l , mmmmmm t frt mmm& t o 
hi< mimmmmim b mtm&mwim t « 
fist. d^^m#r B % L<{i$mi5r B ^f?mw^» 

[0012] xmitztnvr:. rwmmm&i . r ^ 

coST^^ ^ OK 0 t-SfSil£#fc KkUft^mm I 
X^Z. i-jt, ^*^S»OJlT'm^ r y y u yf 
MLt7^W;^j rfgg&gpj 

[00 13] lit, 7 J-YXlV-Z^his-rJu 

me (a) {J#*i7)y>>f n^3-7°£0«^^ 
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mmftLxwrnmrnm 1 , ^mmme 2tmm^ 
tixa k> . mmmmme 1 

fl-f-^K 0 ffi-f^ft^tfjffl7 4 - 64 t 

m«6 1 , 6 2 tm-FfiSa$fLTV^. 
- VXfr- 6 3 islfcftffl7 -f - VXlls- 6 4 

o tm&mnme 2kvmx%®m>B$L$ti. %com 

m.\MC2k^h, 
[0 0 14] ;<7)y'A"f nXn-7°tfcUt, |gljffl7 
4 - K 6 3 ( Vdri ve ) k LX Vdri ve 

= V d £ Epjot-|> i: . Uttfr 6 0 j&^fi IW5:V *KSR 
TV)$rftffl7 4 - 4s6^^a}«ffi ( Vdete 

ct) Vdetect=OT*Sfc:t t-f, 

Vdetect={Cl/ (C1+C2) } ■ V d - ( 1 ) 

z&nmtfmzti. Mmmmm^-tmcoy 

AXktt^XLto, 

[oo 1 5] ^z\x\ ^<dj a xem^mm-thiz 
mmmi$mwA-fin$^\ me (to i±*ig^<o 

^-6 4 tcomimmme 5im?t>ti* memt 6 
5^stfi$ti/i^ 1 t i o . wmm ^ - yx)v~ 6 3 

t ^tiiffl7 4 - H 6 4 **«SlWt:BHtSfifc*aB 
t^rSo ^OISH, |gi6ffl7^-KX^-63t;Vdriv 
e = V d ZmnlX i> , flKtiffl? - F^/l/- 6 4 WC 
(±Vdetect= 0 S 4 X<7tt2L£9Mt & £ 

[0016]^Oj;d^ *#§ej!Of?1t§M^ft3^> 

§ixi> ot\ s/N^r&i±-f s - 1 iz x ^xtk&mm 
e)$\h?tmhc\bifix'^&, mniz^ ^wmco^w^u 
xa-r^za^xii. mimnmkm&mv&t^rs. 

mmm t l < (iiSKSP^&i»«wt=iSiK-r 1 osse 

tih<7)X\ $/mwn±thc\uz£-oxmm<7ym 
mmmco\ts]±^m izt &x* # 5 . 

[0017] $3fflp>i/*4 OX3-7^IWjrl)t 

H 1 f)j6ftgP#£ 1 i fc|5H¥ffii:fc^j£-f & £ i: #T 

th z\ktfX% h . i OMttWKii, 

1 tz h v> £ ft® k l . zti* 7 1 v v y X? y 
x./f-^sffitiOJni'ts^fcfciO. » 



^ 1 m?mtt&6frt>ft matt h« z\<nm 
jjgfcwf. mzmwTv-txzwmtzt&zkZcK . 

1 0 0 1 8 ] mmmmmtmmmm^mm 
frtftftixmmuzmjiitzmtftz^, m±m 
mmwmtm&mnm t com. ± tdtmmmmsmttk 

t m t i/ v a yfr^mm-mitw^z-hK mtmwm 
>vm\\.m* ±i Effi mji 12 & i + <:> . ib w^s t 
i^mfflms. MOTc;ti^€stffiM$fii>nif^ (is 

fLSifct^S. ^to^. mito}i!igE«tt#«jf 

n^ffl^. z\tL^mft±oommmmmkmmmmk 
com. mmrnmm t &&mim&tcommm =t 5 

-rs >r k wtz , ±is t mmcoim ■imz%zzb 

[0019] ifc, *^0JtOffitO^>^nX3-Ti±, 

mmmmmmk, mwm^kmLxmn^ 
ti. mmmfrmmmkmzt&mcom&mft 
•tmmmmmk. tmmmm^^commm^im 
-tmiamm^^kimi., wmmmmmmttzmm 
mmmmmco^< t ^-^m^m^titzmmco 

[ 0 0 2 0 ] ±aLfc i a >f x^wflKjtM 

nxn-r^i^. izimmtiumztzhnMkmz 
^hwmmmhx^hk. ^(nrmmmmmm 
-n commco^ms-cowm^nxmh-th zk^k'^ 

1 < m 2 0 , mm> 

[00 2 1 ] IBltJ-IBKim ^-^r B i^Mfit-i>® 
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2 nmmtlzM LT t> , _hj£ LfclS 1 O^stiiW t [S] 
XX/m 2 ^Ij&gWr£ k t fcft-mhteJBjfcf £ ; t 

s. 

conm<Dmmtinmm, hi< inm-t&wttztti 
mwmztimmmmiz. mam 2 nmsmttm 

[0 0 23] *mi<OAj]Mm&. ±m*%&leO> fj r4 
[0 0 24] 

b^H 1 ^MMM 1 Srn LH4 £#B& ft IftBH 
•fSo Hi ii*H^^HO ^> >f nxa-r^fti 

z^i-tm®. h 3 am 2 ^1 1 1 - 1 1 a mm®. 

H4!±H2^IV-IVH^&3Wffl@, Htfflr* 

[0 0 2 5] ^StWJBfflKO^^f 3-7° 1 li, 0 
lfci;V'02fc^-j;^ 3*OW9 (jH&tf-) fc^ 
ix^oaSI^]SISt-|»^gP 1 0 k 3W§^> 

l^lSft^TfeO. ^^X6fc#§m 
lfcii. 7C^«J¥§2 00^mSa^WI4^#tl»l 
R^UnyXS^ffM^sfiTV^ H3fc^-f J;? 

com^m^tixm^ti^ 1 1 uz. 2W5^i 
S2, 3^rtfflod^. ^xe^j^feitn^fcti* 
^&wm$iojJimmm<mz<?m&2a, 3ak^ 

§ tn> ; tutx 6 o#n 9 mm 

[0 0 2 6] mtf?X£M2, 3i:#g|51 lfcfi. m 

"5t,S^Xll2, 3fc#SPl lttioT^^K 
»Jicff^§^Sr H lftfc#X 6 s&JffigS tih £ fc 



[00 27 ] Hi is i W'H2 iZ^i-X o iz. IMtfy* 

M9t2ifo, lt6ffl^lB|)jffl€S4^«9 
CD^fcfr LT t£(t fetlT . »fflmS4 a 

JDJ3 0 0 nmSK^T;b5~^A§i^«?nA§L 

1 L < iiHJ? 3 0 n mgg^* >-Jg_tfcJgJ? 7 0 n m 

tt^-rs^feoigftfflieis 1 2 3&««flg t r tw *-<o 
T)i$~iyj»w£tdt7vm. i>i<m&/i~?y 

Jgt££ i <0 -mMzM&ZtiX ^ -& . £ . ±f Ei«6ffl 
€1i4 i 0 LW9iD5feSfflBlt*fI«I-rSfigt(i. #«9 

1 2 ffl-r o . it 6 fMftfflms 5 #p 9 n&ttmz 
m&LxWinhiix^h. ^mmmmms mmmm 
m4k mtttmx'Bdizti. &&&Mnm 5 tzmttx 
mmmw& 1 3 mtimm^tix ^ i> „ § 1 1 , ± 

iJ^'^xSR 2 TM^DflgP 2 a c^«fiE-f § as^t 

fcuT . wmmrn 12m vm&mm 1 3 mmiz 
m-^mmm^^i^m^^ mi 4, 1 s^istt 

[0 0 28] ttl. |gftffl«®4, ^tilffl«ffi5, fci 
VifLt««4 , 5 fc®^§iX^lg»fflffiH 1 2 , ttffi 

fflSK 1 3 <7)»^{±, ±.xi%witz±.\m7xmm 2 k 

[00 29] HlfcJ;VH2^t-J;at, WX6t# 
it. ^X6kW^l lfr^&iLLfzTJ ?ym<Vi/V 

K^;P-8*^fX6^^#*|6FtJ&ot 6ffl-fo, 111 

2 ffllftft ^ ^ § „ 1 ¥\ 6 He?) 7 -f - b* XlV-V) 0 

h.M9 <^9tmmz\mf S 3 ffl<7) 7 < - K x;b-^ 
ttiffl7 4 - H'X/L—8 , P9 WSSSSIBItfig-f S 3 »D 
7 ^ - FX;b-*«»Jffl 7 -f — K 7,)V~ 7 izttfclX^ * 

[00 30 ] -tLT, HlfcJ:V'H2tfcitl»y ; >^n 
X3-7°l^iEH*^_a/-cfc#. £M^3ffl^tBffl7 
4 - K X/b- 8 l&EW 3 ffltO^ffifflmS 5 tOfl^E 0 tfj 

Lffltsoo ^iiTfc o , mwfr^mwizmrcv 

#^Kffl7 >f -KX;b-8^Mi*^S£St^(tT^ 

mm? i - tsti3ffltoiBijfflms4^\ofi 

^t&ffltSHO ST ^tiT^I>*\ #MtiJ^MIM 
(tT^lBijffl7 ^ - FX;b- 7 j&*£38jEp£> * *Mtl»I 

Kffl7 ^ - K x;b- 8 ts X WBijffl 7 >f - K x;b- 7 (i 
Ml^^aifflmS 5 £ i ViB»)ffl€S4 t^timt i J 0 
ST^ilT^I. 0 ,I^A>7^-KX;b-7, 8li, 

6^#g?i l^^MitTaus^. H-^^'jayS 
«*^ffM§^Tfeo. iifxe^Mm it ma. 
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[0031] mtfy^sm , 3±^mwsni 3. 

fgftfflffift 1 2 k «i£ffl7 4 - YXfir- 8 , B»ffl7 A 

it< nm<7M$LX-foh . H4 fc^ti a 

as 3 j; v^iim^ x« 2 oTffit^a.mie 

111 3Cli^triA"7 5^'«im7BM§tU 
>y FSB 1 5 <7)J#j£&Mfc*ftfflffl7 4 - 

§ ii-c ^ i> . ^ lt , wMyxmm. 2 com&m 

7 A - {zft)fc^h\imz^-^a)X)V~* 

Bf&ztifcmmwmtfyAmi 2 comizmE t , 
Murrmmizmms 0 nmgi^^n^, ±jffiicm 

JPl 0 0 0 nmgg^&^flLfc2Mflfit«Jirr* 

a. =j^4n7,a-yi^mnLtzmzn- 
fomzfomrnvMst^mfh 2^19/^ 

tfttfjffl7 a - KX^-8 fciWHBSRffl^ 'V YU 17^: 
-X/k-tf-^ 1 6 fiX-mm-l Z bt,z£ *)%smtzim 

y^co^St J: WiSEIK (H^-f ) Milt 

§tu t*ftjfi#(±. mmmms, mmyA-vx>u 
-8, ^ssBsffl^vHaji 7^e»tetiMiiisBt 

»ffl«®4 fcn^wtissttSfLOi^saffi^-y nan 

[ 0 0 3 2 ] 04 t^-f i 0 t, #P9 fc^LT . ## 

2, 3 1" 2 fi-r o , if 4 fi^^mfflms 5 

ftfflM $ *rC ^ S £\ 1 5 XS«±^ 2 fflo^ffi 
ffl^S 5 O^Sfc W 9 OMS^tii^^ ( 0fc& it 

t ^ h mxtets: < , 5 o^st h 9 

W9 0^4^^^0#»§iilJi^K^i^ 
(i. W9^*^«|iMIil±^at;IS€§tLTu-& 0 2:^ 

e i^ntii. « 9 ^iitii^aj L^ttajffl«i 5 « 

-WittfoWfctfm l h tzWz'gmHYtfsI. k 3r 0 - W 9 

tzmz^mmumktuh, u^t, crft&ow* 

l«IM^£ff 3 2: fc ifiX% h . 
2: ^i^. 2 -30§Mffi (7£ttM^*ffi#5u^ 

[oo33]Hi a iv'02 iz^t ± o iz. mm? a 
- 7 , mmmv a - vxivsmimtitzm 



ii^'^tL^WfiScStLTus, ztt^mmiwrni it 

-) ^ . *&(vmmi. mmt&mmy a - 
mmm a i t cnffizmtotzmm-z a 

ffigpw) ^sifit-c ^s. #iufM2j@^ffigpa. m&t 

S«tffiffl7 ^-KX;P-8H^fMWtiIffi-ri>&B5: 

m^LTfco. m-^air H i}i!ii52o (^2031^ 
m y a - k 7 r B i m&i-& & s ^ l 

TfcO. Ig»-lgft^jifii52 1 (m2 0iiligE«) Sr 
[0 0 34] y>^nX3-71«ilii# 

ms&xtftiutimffl&i 3. »fflmts4^j;vig«)ffl 

1 2«JfMISa?^i|^7X»2 ^TffiiJ, 

*j i vrrnx 7 xmm 3 co ±mm t , - ix ^ u& i v 
a^/^^ >-M^ j ^> h mm$y ^f~>tm\i^tix 

[0035] ±IE»)S^)^>^ SKJtl-S 

eta. ^^w^ffl^-c^ 
x b ^imizw&tz mmizmm 2a, 3 a -11;^ ; 

^f*. E0ai2a I 3a^ffML/iH^MM^fi£ 

m.3ff%m-t&. ±.\m7ymM2izmtxi±, §a> 

>-^t«t 0 ^SWffiffl^.y b'gp 1 7 , 1 SJfMt^ . 
[0036]ftty'j3ylI*ffllU y'Jnylfi 
«THtTll777XaK3 ^^SfS^S^ fflwtfi^ 
-fS, d<7)^, y'Jnylftco^, ^T"#iil lh^Sr 

sgu^f^s^i. i 5 t-rs . ^mm^mxn^ u 3 

S*«ffX 6 k * S i5^T1±T«^' 7 3 ^ffi t 

t J: 0 ^ u 3 ym$.$mA,xTMmxmwi 3 1 gmrr 

^^TSrv^SHh^Ste-SfLT bid B 
WT'Tffl^ '7X1S3 cO^<7)^Sr y'Jn y»K t mm 
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[ o o 3 7 ] mz, y'jn vwmwz* mxe , 
-y^ML, rmm ^yxyfy 7"^n?y ttx ^ 

3 «±*tt(:??i i: =5: 

*<oft, i/y'xw^-ywi-f 

[0 0 38]iM;, W5^3 y U 
3ySS^±Hfc±(fM^xa«2 £ USS^^ffl 

v mi-^-f a . - «m i , 1 1 ftWM y xmm 2 

J$H<7) y> u-7° 1 jt^Jj^S „ 
[0 0 39] imWMWni/^A nx n-7° 1 

■f sBStti. 1 1 mmth tti> «mmis 

4ffl^)WSffl^7 T>*S5l 8WSM$iifc^ffill^ 
»i®tLT^«*«^-ri., ^i?, Will K 

^X6, m-iB»r H iiifi^ 1 9 , t&aj-i&miiStas 
20, mm-mmrsmm^2 ui£x-#x-fo&ipt>m 
nut & o „ #i5 1 1 Mtiiif, hX6 , «iaj-w 
»r H iii»i 9, tttfj-«ia}iBBissffiaj2 o, m-m 

&B^T#P 9 bfctfcajffl«ffi 5 <7)^hil 

SSBBffl^v HSJl 7fc^§ix^hiieftt : fX6 fc<o 
ratffi 1 (0£*ttffl#£Stt*4 1 1 i &M9 <tfE 

{mmfrftuzmmnmsmmrm^v mi 7 

m«4 r B »k h zw&<omwimcowMm^&ma-t& 

x\M9 <?mttm mm t t&nmm^ $ tih 
t, >MtitzKMm^^^^zmttz7^^^w§h 

^t0ff#, #X6 0^P9fc^tlifflmS5i:^' 
M[n] L 0 . m 9 07W®»tff T&P 9 

m 2 o§«^^T^»>#>m^i, - 1 nz x 0 ftaso^ 

[004 1 ] *HJi6^ff^joy>^ nxa-71t&^ 

•ctt. m$my 4 - 7 twm? 4 - vxji- 
8 k (vrmzmft-mmrmmm 1 9 £ muzz, tti 

tisw ztizmmuA xmw\ $ tn, s/mt 

[0042] 5 •'>!:. *^fS^)ffi5*sc7)v'- >f 



W&t& 7 a - FX;t—Ofi^-#»* SSitT^ftfl^ 
Kx;t—8t;i^m-^mifiIffi^2 0^IS(t^;fct; 

i-ox. mttmmm 7 * - k x^- s ot^^ 

[ 0 0 4 3 ] s . . 1 1 . mmm a - k 
7 . ^mffly - vx>i~ s . ^m-ig»)r H iiifi 
mi 9, r^-minmimm2 0 , iBiu-igiu^fiii 

2 l^T lft^yu nySS^^ffMStiTUl>^ 

m{zmmr^xmm^zi-i>it^<. 

[0044] i ^ . #§Sfe?)J$Sg?) y>^nX3-71 
t^ifcft, *7X1S2, 3ti-5TWX6<0iS^ffi 
X 6 cogE^ A 0 1 < v ^ffiJtTfc S ^ , ^hSL^ 
t ^ § flBit* 0 . - fit i Qffi ( 

co^zzmtmimm) nfoi.zm&zbtfx't. r 
[0045] [£52 commmm ] mr. 2 

tf)£tfez>?BJB£0 5 * #bs t XtRffltZ . H 7 

£ . *mk<mm?)v*A nxa -7°c0S*«(±m 1 

x 1 <?mmmm tm^h mt. y u 3 y t- 

H5T1±. Hl^v^Lia4fc4±a^«^t;^l-o^ 
<-tSfcft, ffi^S^}ll:«B|LTfcl> 0 

[0046] ^mmmm^'J^ a 0x3-72 5 

^05 t^-f i a IZ , J:1J^7 X1S 2 tOTffi^ft 

fflm«5i:igijfflmffi4t^r B i fcivmfflffini 3 
fcffittfflffi^l 2i;«^ ^ti^mss, 4r B teJ;w' 

sti 1 3 , 12 «wt=3fii8t-r 5 tz^m\n-mm 
mmmu 26 (mi mmm ) mm htix^z. 
z<7)m&-mmmmi&2 en±m^y7,mu2 m 
mttt\»uzm&i. M»±^Kffl7^-Kx^-8 
-»ffl7 ^-h*^-7^te»ts«iaj-igis^i!i 

ffigpi 9fcSML. €MWWSM$tLTUl> 0 ifc. 

ffi-ig»r H i5ififfiii2 6(±. m&mnm, mmmmm 
4 . ^aifflieia 1 3 , igftfflsn 1 2 1 input, t/l-5— 

D?FM§tiTUl> 0 
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[0047] ^mmmm?MmziLti\$, mmmm 
gpi i zmmLtzmizmft-mmmsmi 9mtx 
mm- mmmmM 2 eh mm&m $ n& . l 
-5 t , m 1 conmmmco lot, ©miffl? * - f 

m«4 p B i i^ajffliss 1 3 -igufflieis 1 2 igt 

A Xtf^fak IX § ftftigj©?) i 

[0048] [ m 3 commmm 1 itf , *hbh«h 3 
(vnmmzmz® 1 %u lh 9 * #rs t rt^-ri, . * 

l> 0 

[0049] 3 o«, 07 

®2«omt«0?K!B-C*LfcJ: a&y>-f nxn-r 3 2 
a, 3 2b#2«K£3*VO^. 2l0y>^nX3 
-73 2 a, 3 2b(i, 08 ± 3 ^y^^"/ 

#) £#>>>-fnX3-7°3 2a, 32bC0 : tXOP<7) 

Wo^3-73 2a, 3 2b£»L, EMcfttttaj 
^S£#>cDfMJj$?tfM3 3#K(t6*m*4. 

a, 3 5b, 7^Xfcttm>f*y*3 6Wffi*&*U£' 

[0 0 50] Wl ;wyl7^X3 0lSi5, 
RffM^r&] fc^yft£^»£ £ fc t J -5 T , an" y n 

i: S . ^MI7«I37 
OX$^ftfc^TM&$^§ t , yt^nxa-7'3 
2 b j^HIteft eiMLJH3 7^) Y«rtr|feifc^-5 
xmiZit&b. yt^nxa-73 2affltft^2 

fteik®&Pi0 2<r>&&&i>&t%:&. Ltztf-oX, 
W ^ yfliJT1i03£ft 0 l £ i e 2 fcttJS bfc 
fi#£^y§^"7x3 ofrt>%im-ox. M9lz^-fX 

I3 81TWX' $i, Y' lifcMJlE^-tirTllIlKft^ 1, 

e 2 o±i § \znmummi)~v )V3 9 

^J^fcLT, ;^yi7^>;3 0(t 

[0 0 5 1 ] ZZXm^td^WW^A 
2a, 3 2b(J, /M, «»)€J±, SSSi:^a#a 
£*H"0^fctf>, ^ffi«»7)^y§^7X 3 0<D 



xofrmvmmj nwmt mtzm^&zttfxz 

[0052]^. *l|Bg^SffiffiH(i±IESISfe^ffi 
l If ±£tfDSat^)JBJBc7) y> 4 3-7° £ £ (7 £ IS 

Ltzff\ wmTv-txcDwmitmmx^ 
hey&btVii^ m%imnm>xi>&\\ ttz, ±m 
mmmmxiz 3 mm^axm v ^ l/s^, w 

[0053] afc, y i J3y^A,^swx^2f^^7 
tO-CiftfflT'#l.« ±tz, ^XcomiklX^Vay 

mmmmizmz zt%<. wmsLmttxh & . 

[00 54] ±IE»fey)B#JT"(±y>^ nxn 

-r^j^^fyc^, *^0J!(±, Mi-H'Jn3i«^y- i 7, 

E7j^>-7^, y ; ^^ nxrj-T^h<7)fiEy)f?€^* 

^yyAmcommm^mm mm) ^x&<?a 

ffifflitusi5r H Kc, *%0ii#^o3ifigp«^it(7i> z\uz 
s/Nibco^j:, uuxim&mmcDfo±.itmmtz^ 

[0055] 

[ffiBH^*] m_h, wmizmwuzkoiz^ ifwm 

igi)ffl€Sfc^aifflmsfcy)r H i, hi<mmmm 
s&gp t «ttBfflf!Kaj t <m t - ^ ^ msr B i t l < aim 
mmmmmzmMi-mMmttzmitzc\ t izx 
x , mmmizx tnsm^A x<n&&jm±i&tiz<n 
x\ s/Njtoi*i±, m^xumft&Mcofatzmiz. 

W9, J£SttW«i^, M/:«V^/3y^MIy\7jg 



[an ^WMcom i emmwmr> ^> a ux a- 
[02] m m^h^m^-tmmmrh h . 

[03 ] 02OIII-IIIIl^&a(fJMH0T"fcl. o 
[04] 02OIV-IVHt&^iEKffi0T"l)S o 

[05] 2 vmmmmv ^> >r ox 3- 

7°£5^HPH0T"fcl> o 

[06] (a) ^o^V^oxa-rc^SKDft 
L^SJ&£5cf#l^0. ( b ) *»y>^nX3 

[07] #&HJ§tf)SfS 3 «ll»ilT^S'<yi7^ 

[08] IC ^yl7Wtffl^!t2l«y>>f OX 

[09] ^^7W&I^Tgff^oAV3 
yBffi £5cf\EH0T"& 5 . 

[010] ^«0»«£S5M£-fe ytftO-W £^ 
[01] 
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1,25 

2 ±U#7XSK 

3 Tffl9#7XS8£ (S*f) 

4 Bfflii 
5 

6 

7 IKISffl 7 -f - FX/P- ( »ffltSSMfl ) 

s ^mffl 7 ^ - vxii- ( ^sfflimgp ) 
9 M(mmfr) 
io 
1 1 

1 2 »fflffin 

13 vutimm m&mmm) 

1 9 ^ai -»rymgfl ( m 1 ^ssm* ) 

2 0 Kffi -©iftPaTOgP ( 8 2 ) 

2 1 |g» - |g»[§Bgftg|S ( m 2 ) 

2 6 ftffl -»P B »ieit ( H 1 oMfM ) 

3 0 ^71771 (A^HS) 



[02] 
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